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GRADE 12 LIFE SCIENCES 

GENETICS & HUMAN IMACT 

Instructions: 

Note: Most of you will have completed # 1 – 3 in class and marked the work.  

 # 4 is new to everyone. 

1. Complete the genetic cross examples 1 – 6, on pages 70 and 71 of your 

notes.  

2. Complete your notes on page 72 on sex determination, using the note 

below: 

 P1:  Phenotype male   x  female 

  Genotype: Xy  x XX 

                    Meiosis 

  Gametes: X y x X X 

        Fertilisation 

 F1:  

 X y 

X XX Xy 
X XX Xy 

 

  Genotype: 2XX : 2Xy 

  Phenotype:  2 female: 2 male = 1:1 

 Conclusion: For every pregnancy there is a 50% chance of either a 

female OR a male offspring. 

3. Read through the sex-linked (X-linked) notes on page 72 of your notes. 

 Complete examples 1 and 2. 
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4. The following power point slides are on Human Impact. This is the 

chapter you completed in Grade 11.  

 Read through the slides and complete a mind map OR study notes that 

you can use for prelims and finals. 

 There are question and answers in the last few slides. 

 

Slide 1 

Dear Future Generations  Sorry.mp4

 

 

Slide 2 

The enhanced greenhouse effect, sometimes 
referred to as climate change or global 
warming, is the impact on the climate from 
the additional heat retained due to the 
increased amounts of carbon dioxide and 
other greenhouse gases that humans have 
released into the earths atmosphere since the 
industrial revolution.

ENHANCED GREENHOUSE EFFECT
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Slide 3 

CO2
CH4NXO

 

 

Slide 4 

Climate change is 

a change of the 

general weather 

conditions of 

which the most 

significant change 

is an increase in 

temperature of 

the earth’s 

surface

CLIMATE CHANGE

 

 

Slide 5 

Source: Dep. of environmental affairs  
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Slide 6 
CLIMATE CHANGE PROJECTIONS IN SOUTH AFRICA

Source: Dep. of environmental affairs  

 

Slide 7 

The future emissions 
without any changes

The Targets =

34% 2020 below baseline

42% 2025 below baseline

Plateau until 2035

Decline from 2035

SOUTH AFRICA’S COMMITMENT AT COP 2015 

Source: Dep. of environmental affairs  

 

Slide 8 
What world do you want in 2050? 

http://my2050.environment.gov.za/

Source: Dep. of environmental affairs  
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Slide 9 
What are the effects of deforestation?
The most dramatic impact is a loss of habitat for millions of species. 
Seventy percent of Earth's land animals and plants live in forests, and many 
cannot survive the deforestation that destroys their homes.
Deforestation also drives climate change.

DEFORESTATION

 

 

Slide 10 DEFORESTATION DRIVES CLIMATE CHANGE

 

 

Slide 11 
• The "slash and burn" technique used to clear the forest releases 

CO2

• destruction of living trees reduces the amount of 
photosynthesis. 

• It will change the surface albedo  (i.e., how much of the sun's 
energy is reflected by the surface) and change the amount of 
water vapour released into the atmosphere.

How does deforestation contribute to global warming?
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Slide 12 
Desertification

This is a type of land degradation in which a 
relatively dry land region becomes 
increasingly arid, typically losing its bodies 
of water as well as vegetation and wildlife. 

 

 

Slide 13 
Ozone depletion
describes two distinct but related phenomena 

observed since the late 1970s: a steady decline 
of about 4% in the total amount of ozone in 
Earth's stratosphere (the ozone layer), and a 
much larger springtime decrease in 
stratospheric ozone round Earth's polar 
regions.

Image of the largest Antarctic ozone hole 
ever recorded (September 2006), over the 
Southern pole

 

 

Slide 14 
Water availability
• Affect the economic, social and environmental well-being of South Africa  

and its supply is already precariously limited.
• The drought that South Africa is currently experiencing has severely 

impacted on the availability of water in some part in the country. 
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Slide 15 
From the loss of fish to climate change: A look into the recent dam 

movement in the Mekong Region 

“The dams built on the Mekong mainstream and other rivers in the region have 
resulted in severe changes in the Mekong’s ecosystems, endangering life, 
livelihoods and the economy of the entire region. Indigenous peoples, 
women and children are most affected by these changes. The dams have also 
worsened the impacts of climate change that we are already facing.”

ENVIRONMENTAL IMPACT OF DAMS

 

 

Slide 16 

Life SOB 2012_High-res.pdf

Wetlands are IRREPLACEABLE

• Support agriculture, filter pollution from water, trickle-
feed water into rivers even during the dry season, slow 
flooding, combat desertification and help us absorb the 
environmental shocks that come with droughts. 

• Wetlands are also warehouses of a diverse range of life. 

What is a wetland?

 

 

Slide 17 

The UN's food-assistance branch, gave warning that the number of people 
without enough food is likely to rise further in 2016, as the drought worsens 
throughout the Sub-Saharan  region.
"Worst affected in the region by last year’s poor rains are Malawi (2.8 million 
people facing hunger), Madagascar (nearly 1.9 million people) and Zimbabwe 
(1.5 million) where last year's harvest was reduced by half compared with the 
previous year because of massive crop failure," the  statement said.

Senekal, South Africa - It is being described as the worst drought to have hit 
South Africa in 20 years. 

Five out of the country's nine provinces have been declared disaster zones as 
dry conditions triggered by the El Nino weather pattern continue to devastate 
the country.
Al Jazeera 15 November 2015

DROUGHT

 

 



Page 8 of 19 
 

Slide 18 
NORTHERN CAPE DROUGHT (2016)

PHOTO TAKEN FROM AEROPLANE  soil erosion is clearly visible

 

 

Slide 19 
FLOODS

Krugersdorp January 2016

 

 

Slide 20 
• Eutrophication is the enrichment of an ecosystem with chemical nutrients, 

typically compounds containing nitrogen, phosphorus, or both, caused by 
agricultural runoff (fertilisers)etc.  

• Eutrophication is characterized by excessive plant and algal growth due to the 
increased availability of one or more limiting growth factors needed for 
photosynthesis (Schindler 2006), such as sunlight, carbon dioxide, and nutrient 
fertilizers. When they die off they cause a depletion of O2 in the water. 

A dead African buffalo (Syncerus caffer) 
found in a reservoir with a dense bloom of 
the toxic cyanobacterium Microcystis at the 
Loskop Dam Nature Reserve in South 
Africa.
© 2013 Nature Education Photo by Jannie
Coetzee. All rights reserved. 

WATER QUALITY EUTROPHICATION
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Slide 21 WATER QUALITY

 

 

Slide 22 
DOMESTIC WASTE OF WATER

• Dripping taps/fix all taps, 
pipes

• Big baths/rather shower
• Swimming pools needs to be 

topped up
• Toilets use between 2-6 litres 

per flush

 

 

Slide 23 

• The maximum quantity of groundwater that can be 
developed economically in South Africa is estimated at about 
6 billion/m³ a year. 

• Some groundwater resources take a long time to replenish. 
• If too much groundwater is extracted too fast, it may become 

depleted. 
• In coastal areas, fresh water, being less dense, floats on salt 

water. Over extraction of fresh water may allow salt water to 
replace it. 

BOREHOLES’ EFFECT ON WATER AVAILABILITY 

• An aquifer is an underground layer of water-bearing 
permeable rock, rock fractures or unconsolidated 
materials (gravel, sand, or silt) from which groundwater 
can be extracted using a water well. 
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Slide 24 

• Use a lot of water 

• Displace indigenous plants

• Cause devastating fires 

• Cause soil erosion

ALIEN PLANTS’ IMPACT ON ENVIRONMENT

 

 

Slide 25 
Food security
exists when all people, at all times, have 
physical and economic access to 
sufficient, safe and nutritious food . 

 

 

Slide 26 
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Slide 27 
Monoculture
is the agricultural practice of producing or 
growing a single crop, plant, or livestock 
species, variety, or breed in a field or farming 
system at a time. 

“Monoculture — growing vast fields of the same crop year after year — is 
probably the single most powerful simplification of modern agriculture. But 
monoculture is poorly fitted to the way nature seems to work. Very simply, a 
field of identical plants will be exquisitely vulnerable to insects, weeds and 
disease. Monoculture is at the root of virtually every problem that bedevils the 
modern farmer, and that virtually every input has been designed to solve.” Michael 

Pollan, Playing God in the Garden

 

 

Slide 28 
IMPACT OF POOR FARMING METHODS

• Soil erosion
• Herbicides and pesticides poison water sources
• Fertiliser run off in rivers causes  eutrophication

'Poor farming techniques leave Africa hungry'
NEWS/AFRICA / 05 April 2006 at 14:26pm

"Poor farming techniques, rather than drought or Aids, were the reason why a 
hectare of arable land in sub-Saharan Africa produced less than half the amount 
of cereal... as the rest of the developing world and only 20 percent of the 
average yield in Europe," researcher Frans Cronje said.

 

 

Slide 29 
• Overgrazing is a condition which occurs when
the grasses are exposed to sever grazing for
extended periods of time or without sufficient
recovery periods. 

• In most cases it is caused by
overstocking and poorly agricultural management
practices such as non-division of camps to
allow resting. 

• The implication of overgrazing is
that the veld will no long carry a large number of

livestock because the grazing capacity has decreased.

OVERGRAZING
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Slide 30 

• About one third of global food production (around 30 to 
40%), is lost or wasted annually.

• Every year rich countries waste more that 220 million 
tonnes of food. 

FOOD WASTAGE

“We must know that food waste or losses have an impact on 
climate change, because we use resources (water, fertilizers, 
pesticides, seeds, energy, and labour) to produce this food 
that we will not use.”

 

 

Slide 31 

 

 

Slide 32 
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Slide 33 

Genetically modified foods or GM foods, also 
genetically engineered foods, are foods
produced from organisms that have had 
changes introduced into their DNA. 

GENETICALLY MODIFIED FOODS (GMO)

 

 

Slide 34 

• South Africa is unique in that it has allowed the country's staple foods to be 
genetically modified. 

• In other countries, the maize and soya is used predominantly for animal feed 
and for process foods – corn starch, corn syrup, soya flour, soya lecithin.

GMO in South Africa

 

 

Slide 35 

• Maize, the GM crops planted in South Africa are 
known as Bt-crops, so named because they contain a 
protein (Bt) produced by a common soil bacterium, 
Bacillus thuringiensis. The protein is the bacterium’s 
weapon against hungry bugs; when they digest it, they 
die.

• Cumulative research has failed to find evidence of 
health hazards unique to GM crops. (Journal of Animal 
Science, univerity of  Perugia etc. )

GMO in South Africa
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Slide 36 

• A key environmental concern is the development 
of insects resistant to Bt-protein. In much the 
same way that doctors fear drug-resistant strains 
of major diseases, which could see antibiotics 
rendered useless, agriculturalists fear the 
appearance of such ‘super-bugs’.

• highlight is the importance of regulations 
requiring farmers to plant non-GM maize strips 
alongside Bt-crops. 

GMO in South Africa- negatives

 

 

Slide 37 
ENVIRONMENTAL IMPACT -
URBANISATION IN SOUTH AFRICA
. 

 

 

Slide 38 

Of South Africa’s 2,4-million informal households, only 800 000 are on 

the government’s waiting list,  according to Minister Lindiwe Sisulu .

Africa’s urban growth rate is currently 4%, twice as high as that of Latin 

America and Asia, and its speed has caught governments unaware.

“We have created 1,8-million houses in the last 10 years, but it hasn’t 

taken us very far.”

Problems: 
• Infrastructure – sewerage, water
• Services – schools, hospitals, rubbish collection
• Health hazards
• Unsafe buildings, shack fires, rivers flooding their 

banks
• Reduces BIODIVERSITY

URBANISATION IN SOUTH AFRICA
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Slide 39 

• This week we marked World Environment Day, yet we are still 
faced with the stark reality that acid mine drainage impacts 
everyone, from rural communities and farmers to urban 
residents," says John Capel, executive director of the Bench 
Marks Foundation.

• "Our rivers and streams throughout the country are under 
severe stress as a result of mining and industrial activities 
and have been this way for a very long time.

• The recent reports that water engineers are frantically 
working on the overflowing acid mine drainage in the 
Witwatersrand's western basin and other articles on this 
subject come as no surprise to us.

MINING

 

 

Slide 40 
POACHING

• We are in the sixth extinction event – caused by 
people and greed

• Mayor loss of biodiversity
• Africa is fighting a war against poachers.
• 3000 male lions left in the world- 600 killed per year
• Half million elephants left in the world – 5 killed per 

hour/hundred per day.
• Less than 2500 rhinos left in the world, they could 

be extinct within 5 year (1 killed every eight hours)

 

 

Slide 41 
RHINO POACHING
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Slide 42 
SOLID WASTE DISPOSAL

A  stinky problem

• Soil and water 
pollution

• Disposal of 
nuclear waste

 

 

Slide 43 

SOLUTIONS: 

• Recycling
• Using methane to generate 

electricity
• Rehabilitation of land fill 

sites

 

 

Slide 44 

NRC licensees are encouraged to manage their activities 
so as to limit the amount of radioactive waste they 
produce. Techniques include avoiding the spread of 
radioactive contamination, surveying items to ensure 
that they are radioactive before placing them in a 
radioactive waste container, using care to avoid mixing 
contaminated waste with other trash, using radioactive 
materials whose radioactivity diminishes quickly and 
limiting radioactive material usage to the minimum 
necessary to establish the objective.

Safe disposal of nuclear waste
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Slide 45 H

Revision Questions:

1.1  Give ONE reason why there has been an increase in the demand for food over the 

years.                                                                                

1.2  State one way in which the use of each of the following helps to increase food       

productivity:

a)   Pesticides                                                                                                         

b)   Fertilizers                                                                                                        

1.3  Describe how the use of pesticides could destroy food chains.                                                           

1.4  Explain why GMOs may be considered a threat to food security.                                                           

 

 

Slide 46 
H                                                    QUESTIONS

2. Read the following passage on Rooibos (Aspalanthus linearis) and  answer the

questions that follow.

The Rooibos plant is used to make herbal tea. South Africa is the only commercial grower

of Rooibos plants in the world. Rooibos tea is a caffeine-free beverage with health and 

medicinal benefits. Some of the benefits of drinking Rooibos tea are: it has a calming 

effect, it helps with digestion problems and it helps with infant colic.

2.1 Describe TWO ways in which over-exploitation of plants, such as Rooibos,

impacts on other life forms and the environment.                                                                        (2)   

2.2 Describe THREE strategies that could be used to prevent the over-exploitation

of plants such as Rooibos.                                                                                               (3)     

3.  State FOUR strategies you would use to manage solid waste if you were appointed as the head 

of the waste  disposal division of your town.                                                                               (4)                                                                                                             

 

 

Slide 47 
ANSWERS  

1.1 There has been a rapid increase in the human population                             

1.2   a)   Pesticides kill the pests which destroy the crops                                        

b)   Fertilizers increase nutrient content in the soil                                           

1.3   Secondary consumers e.g. birds can eat the pests with the 

poison3, which can   birds3 thereby decreasing the population 

size of birds  

OR

The pest can become extinct3, and the population size of the

secondary consumer feeding on the pest will also decrease

(any 1 × 2) (2)
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Slide 48 
H                                                     ANSWERS

1.4    Loss of flora and fauna biodiversity by inbreeding  of  GMOs

Entire species could be wiped out if exposed to

diseases (no variation in the population)/GMOs will

have no resistance to the diseases                                                                     (3)

[8]

 

 

Slide 49 
ANSWERS                                             

2.1

• Plants can become extinct /leads to loss of biodiversity

• Food chains/webs can be destroyed 

• Could lead to degradation of the environment 

• Erosion of ground surface if too many plants are removed 

• Increase run-off of water 

• Alien plant invasion in the habitats from which the plants are removed

• Upset the balance of oxygen and carbon dioxide /global warming if too many    

plants  are removed

 

 

Slide 50 
H                                                      ANSWERS

2.2 Sustainable harvesting 

Impose quotas /limit numbers

Limit area where plants are harvested

Limit size of plants harvested 

Limit time/seasons of collection 

Research done to look at reproductive cycle /alternative source ingredient  (any 2)
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Slide 51 
H                                                         ANSWERS

3.   Investigate methods to collect and utilize methane gas as a fuel 

Encourage citizens of the city to sort their waste  into different waste 

containers

Partner with recycling companies for improved collection of different

wastes 

Institute fines for people that do not separate the waste into different bins

Educate people to use organic waste  for example to make compost

Encourage recycling of items such as papers, tins, glass                (any 4)

 

 

 


